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ABSTRACT 
Background/Aims: Many cause of biliary stricture is iatrogenic including postoperative 
complication such as a cholecystectomy. Methodology: We examined the clinical 
demographics, surgical records and outcome in 7 patients undergoing biliary surgery 
between 1994 and 2006. Results: Diseases included gall stone in 6 patients and 
neuroendocrine tumor of the pancreas head in one. Causes of biliary stricture included 
bile duct injury during cholecystectomy in 4 patients, and stenosis of 
hepaticojejunostomy in 3（Repair of biliary injury in two and reconstruction after 
pancreaticoduodenectomy (PD) in one ） . Treatment modalities included surgical 
resection of stricture and reconstruction in 4 patients, extension by balloon catheter in one, 
and conservative treatment in two. Six patients have been cured and, however, one patient 
died of biliary cirrhosis and progressive hepatic failure at 4 years after PD. Conclusions: 
When improvement by the extension of stricture was not observed, surgical approach 
should be necessary. Complete resection of stricture and anastomosis between normal 
bile duct and intestine might be necessary. Indication of placement of metallic stent in 
stricture was thought to be carefully considered.  
KEYWORDS: biliary stricture, cholecystectomy, biliary injury, 
pancreatoduodenectomy 
ABBREVIATIONS: pancreatoduodenectomy (PD) 
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INTRODUCTION 
Causes of biliary stricture without malignant neoplasm are iatrogenic biliary injury, 
inflammation, trauma and others (1-3). Bile duct stricture after biliary surgery was the 
most frequent cause and, particularly, majority of operation was cholecystectomy (4). At 
the era of laparoscopic surgery, such a complication was not rare in laparoscopic 
cholecystectomy (5, 6). In case of postoperative biliary strictures, the inadequate choice 
of treatment modality for biliary stricture causes multiple operations, lost of quality of life 
in patients, and chronic diseases such as hepatolithiasis and biliary cirrhosis (6). In these 
diseases, as a cause is iatrogenic, many patients are relatively young and a disease is 
benign, adequate diagnosis and treatment strategy should be necessary by considering 
long-term patient prognosis (6, 7). In the present report, we examined the clinical 
demographics, surgical records and outcome in 7 patients who underwent surgical or 
conservative treatments in the Division of Surgical Oncology, Department of 
Translational Medical Sciences, Nagasaki University Graduate School of Biomedical 
Sciences (NUGSBS) between 1994 and 2006. 
 
CASES 
       Patients included 6 men and a woman with age ranged 35-74 years old (Table 1).  
Primary diseases are cholecystlithiasis in 6 patients and a malignant neuroendocrine 
tumor of pancreas head in one. Primary procedure was laparoscopic cholecystectomy in 2 
patients, cholecystlithiasis in 2, hepaticojejunostomy converted from cholecystectomy 
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during operation due to biliary injury in 2, and pancreaticoduodenectomy in one. 
Symptoms or sign of stricture was jaundice or cholangitis in all patients (Table 2). Time 
of occurrence of stricture was within a few days in 2 patients and over 1 month in 5. 
Cause of stricture included intraoperative bile duct injury in 4 patients, stenosis of 
anastomosis in 2, and injury of right and middle hepatic arteries in one. Portion of 
stricture was hepatic hilum in 3 patients, division of right and left hepatic ducts in 2, and 
common hepatic duct in 2. Treatment for stricture was tube stent with or without a 
balloon catheter in 3 patients, hepaticojejunostomy in 2, and hepaticojejunostomy with 
partial liver resection at segment 4 and 5 of the liver in 2 (Table 3). Six patients showed 
no recurrence of biliary stricture for a long time. One patient died of biliary cirrhosis due 




 64-year-old male with severe cholecystitis by gall stones, who had chronic renal 
failure. At day 2 after cholecystectomy, bile fistula and jaundice were observed and 
percutaneous transhepatic biliary drainage (PTCD) was performed. However, a tube stent 
was failed because of complete obstruction of hilar bile duct (Fig. 1A). As improvement 
of severe stricture has not been improved for 5 months, resection of partial hepatectomy 
at segment 4 and 5 was performed and the hilar plate was exposed and opened by incision. 
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Then hepaticojejunostomy was accomplished (Fig. 1B). Symptoms were remarkably 
improved in this patient for 15 months. 
Case 2 
52-year-old male with malignant neuroendocrine tumor of pancreas who underwent 
pancreticoduodenectomy (PD). During operation, the right and middle hepatic arteries 
were injured and this injury was not repaired. At day 14, anastomosis of 
hepaticojejunostomy showed no stenosis (Fig. 2A). At 10 months after operation, biliary 
stricture at hepaticojejunostomy and jaundice were observed (Fig. 2B) and tube stent 
under PTCD was placed for 6 months. As the stricture has not been improved, balloon 
extension was performed at 2 years. Although the symptoms were transiently improved, 
biliary stricture was recurred again and an expandable metallic stent was placed in the 
stricture (Fig. 2C). Congestion of bile juice and hepatolithiasis occurred in the left liver, 
and biliary cirrhosis has been progressed and the patient died of hepatic failure at 6 years 
after PD. 
          
DISCUSSION 
          Treatment modalities for postoperative biliary stricture are two options of 
non-surgical and surgical procedures (4, 8). As the non-surgical treatment, extension by 
balloon catheter via endoscopic trans-papillary or percutaneous transhepatic route, and 
placement of tube stent and metallic stent can be selected (6, 9-12). Balloon extension 
needs repeated procedures in many cases but a useful and non-invasive treatment (9, 10). 
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Therefore, this treatment is thought to be a first option. In our series, one patient was 
dramatically recovered by this technique.  Plastic tube stent is ease to perform and 
remove but dislocation or cholangitis due to small caliber are not rare (12). Efficacy of 
improvement of bile juice congestion may be low. Recently, tube stent with stopper to 
prevent dislocation might be used via trans-papillary approach using endoscopy. In our 
series, one patient was recovered by a plastic tube stent. On the other hand, expandable 
metallic stent is more effective to extend stenotic space compared to tube stent, which is 
often used for biliary stricture by a malignant tumor (6, 10, 11, 13). Indication of 
metallic stent has been controversial at this stage because removal of stent is quite 
difficult and hepatolithiasis based on chronic cholangitis is not rare (14). By considering 
long-term outcome in patients with benign diseases, this technique should be carefully 
considered to perform. In our series, one patient underwent this treatment and, however, 
obstruction of inside the metallic stent by sludge formation and severe cholangitis was 
rapidly progressed. The patient died of irreversible biliary cirrhosis for a short period 
after insertion of metallic stent. This technique may  be avoid for benign biliary stricture 
as a first line option. 
          Hepaticojejunostomy or hepaticoduodenostomy was considered as a surgically 
radical treatment (7, 15, 16). Although the non-surgical treatment should be considered 
as well as possible, surgical reconstruction is effective to improve status in some cases 
(17). Furthermore, in some cases, delay of time to surgical option would be associated 
with poor outcomes (7). Therefore, it is necessary to stick to non-surgical options and 
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judge the adequate timing of surgical treatments at some stages. In case of surgical 
reconstruction of biliary strictures, the important points are degree of stenosis (simple 
and fibrotic short nodule, or wide stricture by inflammation for a long period), location 
of stenosis (hilar bile duct or lower extrahepatic bile duct), and existence of dilatation of 
peripheral bile duct in the liver (18). Difficulty of operation would be depending on 
degree of these factors and, therefore, preoperative accurate decision of degree of 
stricture should be necessary (19). With respect to operative procedure, complete 
resection of stricture and anastomosis between non-inflammatory bile duct and intestine 
are necessary to avoid re-stenosis or anastomotic leakage. Re-stenosis after 
reconstruction for biliary stricture was observed at the late period (20). Therefore, 
long-term observation over a decade would be necessary in such patients who undergo 
re-anastomosis. 
In conclusion, we examined 7 patients with postoperative biliary stricture who were 
treated by surgical or non-surgical treatments. This complication may be considered to 
choice non-surgical treatment such as a balloon extension or tube stent as a first-line 
option and, however, metallic stent should be avoided for benign stricture because 
removal is difficult. Although surgical repair is not easy to perform, timing converted 
from non-surgical treatment is important before the patient had biliary cirrhosis. 
Preoperatively accurate diagnosis, careful management and complete resection of 
stricture would be necessary in case of surgical treatment for benign biliary strictures. 
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FIGURE LEGEND 
Fig. 1  Cholangiography by percutaneous transhepatic biliary drainage (A); Arrows show 
the complete obstruction of hilar bile duct. Cholangiography after hepaticojejunostomy 
(B); arrow shows the anastomosis. 
 
Fig. 2  Postoperative Cholangiography showed no abnormality (A). Cholangiography by 
percutaneous transhepatic biliary drainage (B); Arrows show the severe stricture of 
hepaticojejunostomy. Cholangiography after placement of expandable metallic stent in 
right and left hepatic ducts (C); arrows show the metallic stent. 
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Table 1 Clinical demographics of patients 
 
Case Age Gender Primary disease Primary operation 
1 65   Male Cholecystolithiasis Laparoscopic cholecystectomy 
2 64   Male Cholecystolithiasis Cholecystectomy 
3 52   Male Neuroendocrine tumor of pancreas Pancreaticoduodenectomy 
4 36   Male Cholecystolithiasis 
Hepaticojejunostomy due to biliary injury during 
laparoscopic cholecystectomy 
5 35  Female Cholecystolithiasis 
Hepaticojejunostomy due to biliary injury during 
laparoscopic cholecystectomy 
6 60   Male Cholecystolithiasis Laparoscopic cholecystectomy 
7 74   Male Cholecystolithiasis Cholecystectomy 
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Table 2 Content of biliary stricture 
 
  Symptoms or signs Time of occurrence Cause Portion 
1 Jaundice A few days Intraoperative bile duct injury 
Hepatic hilum 
Bismuth type III 
2 
Jaundice and biliary 
fistula 
A few days Intraoperative bile duct injury 
Hepatic hilum 




4 months Injury of right and middle hepatic arteries 
Right and left hepatic ducts 
Bismuth IV 
4 
Cholangitis and liver 
stones 
Day 32 Stenosis of anastomosis 
Hepatic hilum 
Bismuth type III 
5 Cholangitis Day 40 Stenosis of anastomosis 
Right and left hepatic ducts 
Bismuth IV 
6 Jaundice 2 months Intraoperative bile duct injury 





1 month Intraoperative bile duct injury 
Common hepatic duct 
Bismuth II 
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Table 3 Treatment and outcomes 
 
 Treatment Prognosis 
1 
Tube stent and extension 
by balloon catheter 
No recurrence at １4 months 
2 Resection of stricture with partial hepatectomy, hepaticojejunostomy No recurrence at １5 months 
3 Extension by balloon catheter and placement of metallic stent Death by biliary cirrhosis at 43 months 
4 Hepaticolithotomy, Hepaticojejunostomy No recurrence at 29 months 
5 Tube stent No recurrence at 65 months 
6 Hepaticojejunostomy No recurrence but death by other disease at 15 months 
7 Partial hepatectomy, hepaticojejunostomy No recurrence at 10 months 
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